Characterization of DNA polymerase from the hyperthermophilic archaeon Thermococcus marinus and its application to PCR.
The family B DNA polymerase gene from the archaeon Thermococcus marinus (Tma) contains a long open reading frame of 3,939 bp that encodes 1,312 amino acid residues. The gene is split by one intervening sequence that forms a continuous open reading frame with the two polymerase exteins. In this study, the Tma DNA polymerase gene both with (precursor form) and without (mature form) its intein was expressed in Escherichia coli, purified by heat treatment and HiTrap Heparin HP column chromatography and characterized. Primary sequence analysis of the mature Tma polymerase showed high sequence identity with DNA polymerases in the genus Thermococcus. The expressed precursor form was easily spliced during purification steps. The molecular mass of the purified Tma DNA polymerases is about 90 kDa, as estimated by SDS-PAGE. Both Tma DNA polymerases showed the same properties. PCR performed with this enzyme was found to be optimal in the presence of 50 mM Tris-HCl (pH 8.4), 40 mM KCl, 12.5 mM (NH(4))(2)SO(4,) 2 mM MgCl(2,) 0.05% Triton X-100 and 0.0075% BSA. Furthermore, long-range PCR and time-saving PCR were performed using various specific ratios of Taq and Tma DNA polymerases (Tma plus DNA polymerase).